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(54) PILE PRESS FIT DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
easily pull an earth auger out of the ground in a pile 
press-fit device for making press-fit of a pile while 
making excavation in advance with a casing loaded 
earth auger. 

SOLUTION: A pile press-fit device is equipped with a 
chuck 20 for gripping a pile (steel sheet pile 2) and a 
hydraulic cylinder 15 for raising and lowering the chuck 
20. The chuck 20 is equipped with a casing chuck for 
gripping a casing 32 of an earth auger 30 and the 
hydraulic cylinder for raising and lowering it in the chuck 
20. A casing bearing section 40 separated from the 
chuck 20 for gripping the casing 32 is provided to bear. 
The earth auger 30 can be speedily pulled out from the 
ground by using the casing chuck, hydraulic cylinder for raising and lowering it, chuck 20, 
hydraulic cylinder 15 for raising and lowering the chuck and casing bearing section 40 without 
using crane. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The chuck which is pile press fit equipment which faces pressing a pile fit in the ground, 
excavates near [ which press a pile fit with an earth auger with casing ] a part and near the press fit 
section, and presses a pile fit, and holds the above-mentioned pile, By making it go up and down the 
casing chuck which is equipped with the pile rise-and-fall means which enables press fit of a pile by 
making it go up and down this chuck, and holds casing of the above-mentioned earth auger by the 
above-mentioned chuck, and this casing chuck It is pile press fit equipment which it has the earth-auger 
rise-and-fall means which goes up and down the above-mentioned earth auger along with the above- 
mentioned pile, and is characterized by forming the casing supporter which holds and supports casing 
held by the above-mentioned casing chuck in location where the above-mentioned chuck is still more 
nearly another. 

[Claim 2] The above-mentioned casing supporter is pile press fit equipment according to claim 1 
characterized by having the support chuck grasping the above-mentioned casing, and a support chuck 
rise-and-fall means to go up and down this support chuck. 

[Claim 3] The above-mentioned casing supporter is pile press fit equipment according to claim 1 or 2 
characterized by between the two above-mentioned locations being freely movable so that it may be 
arranged in the location which holds and supports casing of this earth auger in case it is arranged in the 
location distant from the above-mentioned earth auger in case the above-mentioned pile is pressed fit, 
and the above-mentioned earth auger is drawn out. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pile press fit equipment which uses drilling by the 
earth auger together and presses a pile fit, in order to enable press fit of piles, such as Yaita, also on the 
hard ground. 
[0002] 

[Description of the Prior Art] Pile press fit equipment 1 as shown in drawing 8 which takes reaction 
force from an established pile and generally newly presses a pile fit in the ground is known. This pile 
press fit equipment 1 holds the already driven-in pile (sheet pile 2 — of U mold) by clamp 3 — , is in the 
condition which took reaction force from established sheet pile 2 --, and presses fit in the ground the 
sheet pile 2 held by the chuck 4 by dropping a chuck 4. Moreover, a sheet pile 2 can be pressed fit in the 
pile press fit equipment 1 shown in drawin g 8 , point-digging and carrying out with the earth auger 5 
with casing, so that pressing a sheet pile 2 fit only with oil pressure can press a sheet pile 2 fit also to the 
difficult hard ground. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the above-mentioned pile press fit equipment, 
if it excavates with an earth auger in case two or more sheet piles are pressed fit continuously, drawing 
this out from the ground and performing the next drilling will be repeated. However, by vertical 
movement of the chuck by the oil hydraulic cylinder etc., although the above-mentioned pile press fit 
equipment could make it go up and down an earth auger by the short span, what draws out an earth 
auger from the ground thoroughly of it was not completed. Therefore, when pressing the following sheet 
pile fit after pressing one sheet pile fit, the earth auger needed to be drawn out from the ground using the 
crane etc. 

[0004] This invention is made in view of the above-mentioned situation, and it aims at offering the pile 
press fit equipment which can perform promptly without a crane drawing from the ground of the earth 
auger used on the occasion of pile press fit. 
[0005] 

[Means for Solving the Problem] The chuck which faces the pile press fit equipment of this invention 
according to claim 1 pressing a pile fit in the ground, excavates the part which presses a pile fit with an 
earth auger with casing, presses a pile fit, and holds the above-mentioned pile, By making it go up and 
down the casing chuck which is equipped with the pile rise-and-fall means which enables press fit of a 
pile by making it go up and down this chuck, and holds casing of the above-mentioned earth auger by 
the above-mentioned chuck, and this casing chuck It has the earth-auger rise-and-fall means which goes 
up and down the above-mentioned earth auger along with the above-mentioned pile, and is characterized 
by forming the casing supporter which holds and supports casing held by the above-mentioned casing 
chuck in location where the above-mentioned chuck is still more nearly another. According to the 
above-mentioned configuration, casing can be released off lifting by earth-auger rise-and-fall means of a 
casing chuck by which casing of an earth auger has been held, and a casing chuck, and an earth auger 
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can be drawn out by repeating a return in the original location depended on descent of the earth-auger 
rise-and-fall means in the condition of having held and supported casing by the casing support means, 
without using a crane. Moreover, an earth auger can be drawn out from the ground in the thing which 
uses together a chuck and a pile rise-and-fall means equipped not only with a casing chuck and an earth- 
auger rise-and-fall means but the above-mentioned casing chuck, and pulls up an earth auger, then a 
short time. 

[0006] The pile press fit equipment of this invention according to claim 2 is characterized by having a 
support chuck rise-and-fall means by which the above-mentioned casing supporter goes up and down 
the support chuck grasping the above-mentioned casing, and this support chuck. Since an earth auger 
can be pulled up also during the return of an earth-auger rise-and-fall means and a pile rise-and-fall 
means by raising a support chuck with a support chuck rise-and-fall means while according to the 
above-mentioned configuration holding casing by the support chuck of a casing supporter and 
supporting an earth auger, in case an earth-auger rise-and-fall means and a pile rise-and-fall means are 
returned, an earth auger can be pulled up mostly continuously and the drawing-out time amount of 
casing can be shortened further. 

[0007] In case it is arranged in the location distant from the above-mentioned earth auger in case the 
above-mentioned casing supporter presses the above-mentioned pile fit, and the pile press fit equipment 
of this invention according to claim 3 draws out the above-mentioned earth auger, it is characterized by 
between the two above-mentioned locations being freely movable so that it may be arranged in the 
location which holds and supports casing of this earth auger. According to the above-mentioned 
configuration, at the time of pile press fit, since a casing supporter can be arranged in the location distant 
from the earth auger, in the pile press fit equipment which press fit actuation of a pile is not barred by 
the casing supporter at the time of pile press fit, and does so claim 1 or the same effectiveness as a 
configuration according to claim 2, a pile can be pressed fit smoothly. 
[0008] 

[Embodiment of the Invention] Below, the pile press fit equipment of the first example of the gestalt of 
operation of this invention is explained with reference to a drawing. Drawing 1 shows the pile press fit 
equipment 10 of the first example, drawing 2 - drawing 4 show the chuck 20 of the above-mentioned 
pile press fit equipment 10, and drawing 5 shows the casing supporter 40 of the above-mentioned pile 
press fit equipment. The saddle 12 to which pile press fit equipment 10 equipped the lower part with 
clamp 1 1 — grasping sheet pile 2 — of established U mold as shown in drawing 1 , The slide base which 
carries out slide migration to this saddle 12 in order (formed in graphic display abbreviation and the top- 
face section of a saddle 12), In the front of the turning section 14 which circles on a slide base, and the 
turning section 14, it can go up and down by the oil hydraulic cylinder 15. And while having the chuck 
20 grasping a sheet pile 2, and the reel 16 by which hose 16a which digs the point and supplies oil 
pressure to the hydraulic motor 31 of the earth auger 30 with casing of business and this earth auger 30 
is rolled round It has the casing supporter 40 which supports the casing 32 of an earth auger 30 in 
location where a chuck 20 is another. 

[0009] As shown in drawing 1 , while the above-mentioned earth auger 30 is equipped with the 
cylinder-like casing 32, the screw rod 34 (drilling rod) which has the screw 33 spirally prepared in it up 
and down along with the periphery while having the bit at the head is formed pivotable by the above- 
mentioned hydraulic motor 31 in casing 32. Moreover, the earth removal section 35 for carrying out 
earth removal of the excavated soil sand is formed in the upper bed section of casing 32, and tubing 
which is not illustrated for earth removal in this earth removal section 35 is connected to it. Moreover, as 
shown in the front face of casing 32 at drawing 3 , it meets up and down and the protruding line 36 is 
formed. The above-mentioned chuck 20 is attached in oil hydraulic cylinders 15 and 15 through this 
annular supporter 21, is driven up and down, and goes up and down while it is made into the condition 
of having fitted into the front face of the turning section 14 free [ vertical movement ] through the 
annular supporter 21 shown in drawing 2 . Moreover, a chuck 20 can be freely rotated right and left 
along with the inner circumference of the annular supporter 21. As shown in drawing 4 which shows the 
base of drawing 2 which shows the cross section of a chuck 20, and a chuck 20, and in the lower part of 
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a chuck 20 The pile chuck section 22 grasping a sheet pile 2 is formed. This pile chuck section 22 It has 
extensible oil hydraulic cylinder 22b toward fixed attaching part 22a prepared fixed in the chuck 20, and 
this fixed attaching part 22a, and a sheet pile 2 is pinched by fixed attaching part 22a and oil hydraulic 
cylinder 22b. Therefore, the chuck 20 which has the pile chuck section 22 will hold a sheet pile 2, and 
the oil hydraulic cylinders 15 and 15 which go up and down a chuck 20 serve as a pile rise-and-fall 
means. 

[0010] Moreover, as shown in drawing 2 and drawing 3 which shows the flat surface which fractured a 
part of chuck 20, while the casing chuck 23 grasping the above-mentioned casing 32 is formed, the oil 
hydraulic cylinder 24 which makes it go up and down the casing chuck 23 within a chuck 20 is formed 
in the chuck 20. And the casing chuck 23 is equipped with attaching part 23a equipped with the insertion 
hole in which casing 32 is made to insert, and oil hydraulic cylinder 23b, and the earth auger 30 with 
casing can be pinched now in the abbreviation crevice of a sheet pile 2 by forcing on the inner surface of 
attaching part 23 a the casing 32 inserted in attaching part 23 a by oil hydraulic cylinder 23b arranged on 
the outside of casing 32. 

[001 1] Moreover, the casing chuck 23 has fitted into the guide sections 20a and 20a inside a chuck 20 
free [ vertical movement ], is in the condition guided to the guide sections 20a and 20a, and can be gone 
up and down now by the oil hydraulic cylinder 24. Moreover, the stroke sensor 25 (it illustrates to 
drawing 2 ) which detects the stroke of the casing chuck 23 is formed in the chuck 20 interior. 
Moreover, slot 23c-- corresponding to the protruding line 36 of the above-mentioned casing 32 is 
formed in the inner surface of the above-mentioned attaching part 23a, and the contact side to the casing 
32 of oil hydraulic cylinder 23b, and the revolution of the casing 32 at the time of drilling is prevented 
because the protruding line 36 of casing 32 engages with these slot 23c-. Moreover, as shown in 
drawing 2 and drawing 4 , the auxiliary casing chuck 26 grasping casing 32 is formed in the bottom of a 
chuck 20 independently [ the above-mentioned casing chuck 23 ], and it has come to be able to carry out 
the temporary support of the casing 32 by this auxiliary casing chuck 26. 

[0012] the above-mentioned casing supporter 40 is shown in drawing 1 - as - the upper bed section of 
the turning section 14 - abbreviation - the abbreviation from a level condition - it is joined free 
[ rotation ] to the vertical condition. Moreover, the casing supporter 40 serves as a U shape which carries 
out plane view from the base 41 joined to the turning section 14 free [ rotation ], and the two extension 
sections 42 and 42 which extend from right and left of this base 41, respectively, and has a crevice in a 
before side. As shown in drawing 5 , it is fixed to the level revolving shaft supported free [ rotation ] by 
bearing 14a arranged on the top face of the turning section 14, and rotation of the above-mentioned base 
41 is enabled. And when it considers as the condition of having changed into the condition that casing 
32 and the casing supporter 40 of an earth auger 30 separated, having rotated the casing supporter 40, 
and having put it to sleep horizontally when the casing supporter 40 was stood vertically, the casing 32 
of an earth auger 30 is arranged between the two extension sections 42 and 42 of the casing supporter 
40, and it will be in the condition that casing 32 can be held so that it may mention later. 
[0013] In addition, as for the casing supporter 40, it is desirable that rotation actuation is carried out by 
driving means, such as an oil hydraulic cylinder. And the oil hydraulic cylinder 43 which presses the 
casing 32 arranged between the two extension sections 42 and 42 to the extension section 42 side of 
another side is formed in one extension section 42 of the two extension sections 42 and 42 of the casing 
supporter 40, and where the casing supporter 40 is put to sleep, casing 32 can be pinched now between 
this oil hydraulic cylinder 43 and the extension section 42 of another side. In addition, the casing 
supporter 40 is good also as what can be freely detached and attached to the turning section 14. 
[0014] Below, how to press a sheet pile 2 fit in the ground with the above pile press fit equipments and 
the approach of drawing out an earth auger 30, after pressing one sheet pile 2 fit are explained. First, as 
shown in drawing 1 , pile press fit equipment 10 is in the condition which has held established sheet pile 
2 - by clamp 1 1 --, and will newly press a sheet pile 2 fit. In this case, in the condition of having held 
the earth auger 30 by the casing chuck 23 in a chuck 20, by dropping the casing chuck 23 by the oil 
hydraulic cylinder 24, the lower part of the sheet pile 2 pressed fit is point-dug, and is carried out. By 
next raising the casing chuck 23 grasping casing 32 by the oil hydraulic cylinder 24, the chuck 20 which 
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pulled up the earth auger 30 and has held the sheet pile 2 in the pile chuck section 22 is dropped by oil 
hydraulic cylinders 15 and 15, and a sheet pile 2 is pressed fit. In this case, space is formed by pulling 
up the earth auger 30 dropped once in the ground of the lower part of the earth auger 30 which was able 
to be pulled up. And since a sheet pile 2 will be pressed fit stuffing earth and sand into the above- 
mentioned space, the insertion pressure of a pile can be reduced and a pile can be pressed fit certainly 
also on the hard ground. Moreover, since pile press fit equipment 10 can take reaction force also from 
the drawing resistance force of the casing 32 at the time of it not only taking reaction force, but pulling 
up an earth auger 30 from own weight, the weight of the established pile which has held, and the 
drawing resistance force, it is in the condition which had allowances to the reaction force at the time of 
pile press fit, and can press a pile fit. 

[0015] Where a sheet pile 2 and an earth auger 30 are released, after raising a chuck 20 by oil hydraulic 
cylinders 15 and 15, dropping an earth auger 30 as mentioned above again and performing point **** 
next, a sheet pile 2 is pressed fit caudad, pulling up an earth auger 30. And by repeating the above 
actuation and performing it, the sheet pile 2 is pressed fit one by one, and it presses fit by Fukashi who 
was able to decide the sheet pile 2 beforehand eventually. In addition, at the time of press fit of the 
above piles, it separates from an earth auger 30 as a condition which stood the casing supporter 40, and 
press fit of a pile is made not to be barred by the casing supporter 40. 

[0016] Next, after a sheet pile 2 is pressed fit, an earth auger 30 will be drawn out from the ground and 
the following sheet pile 2 will be pressed fit. And in case an earth auger 30 is drawn out, it considers as 
the condition that the casing supporter 40 is leveled and the casing 32 of an earth auger 30 can be held 
first. Subsequently, while raising the casing chuck 23 grasping casing 32 by the oil hydraulic cylinder 
24, the chuck 20 equipped with the above-mentioned casing chuck 23 is raised by the oil hydraulic 
cylinder 15. And only the distance with which casing 32 (earth auger 30) doubled the rise-and-fall span 
of two kinds of oil hydraulic cylinders 24 and 15 by operating simultaneously an oil hydraulic cylinder 
24 and an oil hydraulic cylinder 15 rises with the climbing speed which doubled the climbing speed of 
two kinds of oil hydraulic cylinders 24 and 15. Subsequently, while holding casing 32 with the casing 
supporter 40, the casing chuck 23 considers as the condition of having released casing 32. 
[0017] Subsequently, while dropping the casing chuck 23 by the oil hydraulic cylinder 24, the chuck 20 
equipped with the above-mentioned casing chuck 23 is dropped by the oil hydraulic cylinder 15. By this, 
only the distance with which the casing chuck 23 doubled the rise-and-fall span of two kinds of oil 
hydraulic cylinders 24 and 1 5 will descend with the lowering speed which doubled the lowering speed 
of two kinds of oil hydraulic cylinders 24 and 15, and it will return to the original location. 
Subsequently, while holding casing 32 by the casing chuck 23, the casing supporter 40 considers as the 
condition of having released casing 32. And again, while raising the casing chuck 23, a chuck 20 is 
raised, and an earth auger 30 is pulled up. And an earth auger can be drawn out without a crane from the 
ground by repeating the above actuation and performing it. Moreover, as mentioned above, since rise 
and fall of the casing chuck 23 are performed at the rise-and-fall rate which doubled the rise-and-fall 
rate by each of two kinds of oil hydraulic cylinders 24 and 15, they can shorten time amount required for 
the drawing of an earth auger 30. 

[0018] Below, the pile press fit equipment of the second example of the gestalt of operation of this 
invention is explained with reference to a drawing. Drawing 6 shows the pile press fit equipment 10 of 
the second example, and drawing 7 shows the casing supporter 50 of this pile press fit equipment 10. 
And except for the casing supporter 50, the pile press fit equipment 10 of the second example is the 
same as the pile press fit equipment 10 of the first example, and identitas uses it as the same component 
as the pile press fit equipment 10 of the first example with a sign, and it omits the explanation. As 
shown in drawing 6 , the casing supporter 50 of the second example is connected to right and left 
possible [ turning ] through revolving-shaft 14b on the top face of the turning section 14. And it is made 
into the U shape which the crevice which carries out opening is formed in the side, carries out plane 
view to the flank, and has a crevice in the side while turning of the casing supporter 50 in the condition 
of having extended to the side of the turning section 14 from the condition which extended ahead of the 
turning section 14 is enabled. And the support chuck 51 grasping the casing 32 arranged in a crevice is 
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formed in the part which attends the crevice of the casing supporter 50 free [ vertical movement ]. 
[0019] Moreover, the support chuck 51 is equipped with the extensible oil hydraulic cylinder 53 toward 
the contact section 52 prepared in the back of the casing supporter 50, and this contact section, and can 
pinch casing 32 now between the contact section 52 and an oil hydraulic cylinder 53. Moreover, the oil 
hydraulic cylinder 54 expanded and contracted up and down is connected, and the support chuck 51 is 
made to go up and down by this oil hydraulic cylinder 54. And when rotating the casing supporter 50 so 
that it may extend ahead of the turning section 14 while the casing supporter 50 separates from an earth 
auger 30, when rotating the casing supporter 50 so that it may extend to the side of the turning section 
14, an earth auger 30 is arranged in the crevice of the casing supporter 50, and will be in the condition 
that the casing 32 of an earth auger 30 can be held by the support chuck 51. In addition, as for the casing 
supporter 50, it is desirable to drive by an oil hydraulic cylinder etc. and to circle. 
[0020] And according to the pile press fit equipment 10 of the 2nd example which has the above casing 
supporters 50, where the side is revolved in the casing supporter 50, a pile can be pressed fit like the pile 
press fit equipment 10 of the first example. Moreover, while being able to draw out from the ground the 
earth auger 30 which excavated the ground almost like the pile press fit equipment 10 of the first 
example according to the pile press fit equipment 1 0 of the 2nd example, it sets to the first example. In 
the condition of having held casing 32 with the casing supporter 40, and having supported It sets to the 
second example to having dropped the casing chuck 23 and chuck 20 in the condition of having released 
casing 32. While dropping the casing chuck 23 and chuck 20 in the condition of having released casing 
32, the support chuck 51 which is holding and supporting the casing 32 of the casing supporter 50 can 
be raised by the oil hydraulic cylinder 54. In addition, in case the casing chuck 23 and chuck 20 grasping 
casing 32 are raised, it is necessary to drop the support chuck 51 in the condition of having released 
casing 32, by the oil hydraulic cylinder 54, and to make it return to the original location. 
[0021] And if the casing supporter 50 is operated as mentioned above, it will set to the first example. As 
opposed to having changed into the condition that raising of an earth auger 30 was interrupted, and 
raising of an earth auger 30 having been intermittently performed, while dropping the casing chuck 23 
and the chuck 20 In the second example, also while dropping the casing chuck 23 and a chuck 20 and 
making it return, casing 32 can be pulled up by the support chuck 51 and the oil hydraulic cylinder 54, 
the abbreviation per-continuum casing 32 can be pulled up, and casing 32 can be drawn out. Therefore, 
the pile press fit equipment 10 of the second example can draw out an earth auger 30 from the ground 
rather than the pile press fit equipment 1 0 of the first example in a short time while doing so the same 
effectiveness as the pile press fit equipment 10 of the first example. 

[0022] Moreover, in the pile press fit equipment 10 of the 2nd example, since the abbreviation per- 
continuum drop of the earth auger 30 can be carried out by carrying out actuation of the reverse of 
above-mentioned actuation, in case it only excavates with an earth auger 30, it can excavate by oil 
hydraulic cylinders 15, 24, and 54 by carrying out an abbreviation per-continuum drop also as what 
drops an earth auger 30. Therefore, before pressing a pile fit, once, with an earth auger 30, it can 
excavate from a top to the bottom mostly, and can excavate promptly almost succeeding the case where 
it considers as the thing of the part which presses a pile fit which point-rubs the ground and carries out 
it. In addition, the pile press fit equipment of this invention is not limited to sheet piles 2, and can be 
applied also to piles other than other steel pipe sheet piles, H mold Yaita, Z mold Yaita, linear-model 
Yaita, concrete Yaita, etc. and other Yaita. 
[0023] 

[Effect of the Invention] According to the pile press fit equipment of this invention according to claim 1, 
an earth auger with casing can be promptly drawn out without a crane from the ground. According to the 
pile press fit equipment of this invention according to claim 2, casing can be pulled up mostly 
continuously and the drawing-out time amount of casing can be shortened further. According to the pile 
press fit equipment of this invention according to claim 3, in the pile press fit equipment which press fit 
actuation of a pile is not barred by the casing supporter at the time of pile press fit, and does so claim 1 
or the same effectiveness as a configuration according to claim 2, a pile can be pressed fit smoothly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation showing the pile press fit equipment of the first example of the 
gestalt of operation of this invention. 

[Drawing 2] It is the sectional side elevation showing the chuck of the pile press fit equipment of the 
first above-mentioned example. 

[Drawing 3] It is the top view which fractured the part which shows the chuck of the pile press fit 
equipment of the first above-mentioned example. 

[Drawin g 4] It is the bottom view which fractured the part which shows the chuck of the pile press fit 
equipment of the first above-mentioned example. 

[Drawing 5] It is the top view showing the casing supporter of the pile press fit equipment of the first 
above-mentioned example. 

[Drawin g 6 ] It is the side elevation showing the pile press fit equipment of the second example of the 
gestalt of operation of this invention. 

[Drawin g 7] It is the top view showing the casing supporter of the pile press fit equipment of the second 
above-mentioned example. 

[Drawing 8] It is the side elevation showing conventional pile press fit equipment. 

[Description of Notations] 

2 Sheet Pile (Pile) 

10 Pile Press Fit Equipment 

15 Oil Hydraulic Cylinder (Pile Rise-and-Fall Means) 
20 Chuck 

22 Pile Chuck Section 

23 Casing Chuck 

24 Oil Hydraulic Cylinder (Earth- Auger Rise-and-Fall Means) 
30 Earth Auger with Casing 

32 Casing 

40 Casing Supporter 

50 Casing Supporter 

51 Support Chuck 

54 Oil Hydraulic Cylinder (Support Chuck Rise-and-Fall Means) 
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DRAWINGS 



[Drawin g 1] 




[Drawin g^] 
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[Drawin g 4] 
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[Drawing 5] 
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[Drawing 6] 
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